An attachment for a standard intra7JenOtts infusion set t's described. It allows delivery of carbohydrate and amino-acid solutions in a manner that fal'ours maximum utilization and reduces the risks of metabolic complications. It also permits, with ease, repeated alterations of infusion regimes when this is considered necessary.
The provision of nutrients intravenously has now become a routine clinical practice. However, there arc still many questions that need answering. One of these concerns the technique of infusion.
For maximal utilization of amino acids, the non-protein caloric source should be infused at the same time as the amino acids. This concept can be logically extended to include potassium, magnesium and phosphate-all important intracellular constituents.
In some hospitals all the components are mixed in single bottles by the Pharmacy Staff using an aseptic technique under a laminar flow hood. The prepared solutions should be used, preferably, within twenty four hours because of lack of stability of the mixed solutions and the risk of bacterial growth. This method places considerable demands on the Pharmacy Staff.
A simpler method is t1lat of a "closed" system mixing at the bedside. An infusion set ( Figure 1 ) was designed at this hospital and produced at our request by ?llr. Alan Bourne of Tuta Laboratories (Australia) Fty. Ltd.
The set is designed to connect to three different solutions, usually, amino acid, carbohydrate and electrolyte solutions·-the concentration of each being selected according to the patient's requirements. The hourly rate of infusion of each solution is calculat~d and the amounts run into the mixing chamber. The volume of each solution infused is recorded hourly on the fluidhalance charL (When the stock bottles are put up at A, Band C, these are not charted.) As an example, an adult patient without any abnormal losses would receive forty ml of each solution every hOUL With the availability of solutions of different concentrations of amino acids, carbohydrates and electrolytes a range of replacement is available that extends from the management of oliguric renal failure to that of very high output gut fistula. The mixing chamber capacity is 200 ml. It allows up to 4·8 litres daily if filled hourly. Larger infusions would require the chamber to be filled more frequently.
Glucose is used to provide calories, with insulin added to the bottle if significant hyperglycaemia occurs" Fat in the form of " intralipid" is occasionally used to provide calories and its use is mainly to provide essential fatty acids. It cannot be added to the mixing chamber as the solution will become unstable. I t is given separately via a three-way tap connected directly to the central venous cannula.
The advantages of this system are as follows: 1. The Pharmacy staff is relieved of a considerable amount of work; 2. A laminar flow hood is not required; 3. There is greater flexibility because individually tailored nutritional, water and electrolyte requirements are met, calculated either for twenty-four hour periods or for much shorter periods, as in the case of a patient with big 105o;es, e.g. high output gastrointestinal fistula where it may be desirable to review water and electrolyte replacement every four to six hours;
. This results in greater utilization. The risk of osmotic diuresis and therefore of hyperosmolar coma is lessened. High levels of circulating amino acids may produce metabolic acidosis and are toxic to the central nervous system. Under physiological conditions the liver protects the systemic circulation from high levels of amino acids. This state is by-passed during intravenous feeding; 5. The solutions are run into the mixing chamber on an hourly basis. Therefore no more than an hour's supply will be infused into the patient if the control tap is inadvertently left open. The drip rate during intravenous infusion is influenced by many factors. Hourly delivery of the solution would therefore overcome some of the fluctuations in infusion rate and achieve a more uniform infusion over a twenty-four hour period. This method of simultaneous multiple-bottle infusion with an interposed mixing chamber and delivered on an hourly basis has been in use at this hospital for over a year both in the Intensive Care Unit and in the general wards. It is totally accepted by the nursing staff. "Ve have not found it to be cumbersome or complicated. It may appear that there will be a greater number of breaks in the aseptic routine but this in fact is not so. The number of disconnections and reconnections is the same over a twenty-four hour period as with the single bottle method. The connection at E (Figure 1 ), once made, is never undone. The air inlet despite the filter, does pose a possible threat from air-borne organisms. In practice, we have not found the air inlet to be a cause for alarm as shown by repeatedly negative cultures from the fluid channel. \Ve would recommend however, that the filter not be allowed to get wet and the whole infusion apparatus be changed every two to three days.
